Changes in resident rat peritoneal macrophage eicosanoid release, induced by altering the buffer K+/Na+ ratio, are Ca2+ dependent.
Altering the buffer K+/Na+ ratio ([K+]o/[Na+]o) resulted in a biphasic change in the basal release of prostaglandin E2, 6-ketoprostaglandin F1 alpha (the stable breakdown product of prostaglandin I2) and thromboxane B2 (the stable metabolite of thromboxane A2), from resident rat peritoneal macrophages. Changing the [K+]o (at the expense of [Na+]o) from 15 mM to 0 mM or 75 mM (combined concentration of [K+]o and [Na+]o was maintained at 150 mM) resulted in a stimulation of 6-ketoprostaglandin F1 alpha and thromboxane B2 release. Prostaglandin E2 synthesis was also stimulated when the [K+]o was decreased from 15 mM to 0 mM. When the [K+]o was increased to 45 mM, prostaglandin E2 formation was inhibited but returned to values observed at 15 mM K+ when the [K+]o was further increased to 75 mM. Prostaglandin E2 synthesis at 75 mM K+ was still only 40% of that measured in the absence of K+, however. When cells were incubated in a Ca2+-free medium (+EDTA) eicosanoid release was drastically reduced and the changes in arachidonic acid metabolite release observed on changing the buffer [K+]o/[Na+]o were abolished. Total release of radiolabel ([14C]arachidonic acid and its radiolabelled metabolites) from macrophages prelabelled with [14C]arachidonic acid followed the same pattern as basal eicosanoid release, suggesting that changing [K+]o influenced phospholipase A2 activity, and hence, substrate availability. At all [K+]o values, from 0 mM to 75 mM, cicletanide reduced the release of radioactivity from macrophages prelabelled with [14C]arachidonic acid (by about 15%). In the presence of [K+]o, cicletanide had a stimulatory effect on the metabolism of the free fatty acid which masked the decrease in eicosanoid release expected due to inhibition of arachidonic acid release from phospholipid. In the presence of 5 mM K+, cicletanide inhibited the basal release but enhanced the arachidonic acid-stimulated synthesis of eicosanoids from resident macrophages in a dose-related fashion, confirming the dual action of the drug, i.e., the inhibitory effect on arachidonic acid release and the stimulation of arachidonic acid metabolism. The possible in vivo significance of these results is discussed.